ABSTRACT. Ostericum palustre Besser is a species protected by the domestic and EU laws. In Poland it occurs in about 150 sites one of which is located in the area covered by Natura 2000 "Lisi Kąt". The population existing there, estimated as 35,000 individuals, covers the acreage of 342 ha. The species persists there mostly in over-dried and transformed-by-meadow-management reed beds with the share of Carex acutiformis and C. gracilis, in phytocenoses of Scheuchzerio-Caricetea nigrae with a large share of mosses, in overgrowing patches of the alliances of Molinion as well as sporadically within reed beds with Carex pseudocyperus. Its share in similar phytocenoses coincides with the reports in literature in the region of the Noteć Valley. In most cases those are heavily disturbed systems, transitional in nature, which must have been the reason for a relatively high level of species variation. The habitat preferences of Ostericum palustre, determined with Ellenberg's indicator values (L, T), correspond to the values optimal for the species. Soil, on the other hand, can be referred to as slightly acid, average fertile and mostly moist.
INTRODUCTION
Ostericum palustre Besser (Angelica palustris (Besser) Hofm.) is a tall perennial representing family Apiaceae with a clearly furrowed stem and characteristic 2-3-fold frond leaves with slightly asymmetric, heart-like or trioval leaflets. The species, strictly protected (Rozporządzenie... 2012) has been identified as threatened across the country (ZarZycki & mirEK 2006) and at a brink of extinction (KaźmiErczaKowa & ZarZycki 2001) . Upon Poland joining the European Union, it is also protected by the provisions of Habitats Directive (council DirEcTivE... 1992) .
In Poland Ostericum palustre occurs in about 150 sites. Some have failed to be confirmed, some are already considered historic. The greatest density of the sites of Ostericum palustre is observed in the area of the Wielkopolskie Lakeland, Kujawskie Lakeland, Mazowsze, Podlasie, Lubelska Upland, Małopolska Upland, as well as north-eastern part of the Sandomierska Valley (Nobis & Nobis 2009) .
Recently there have been also located new places where the species often forms numerous populations (michalsKa-hEjDuK & KopEć 2010, Piwowarski & bielecki 2012). It concerns e.g. the Noteć Valley and its region (KrasicKa-KorczyńsKa 2007 b) a part of large which has not been yet considered in the Atlas of the distribution of vascular plants of Poland (zając & zając, eds 2001) . The species can be met further north in the Tuchola Pinewoods (KrasicKa-Korczyńs-ka unpublished). At all the sites of Natura 2000 in the Noteć Valley, the Bydgoszcz Canal and Szubińsko-Ła-biszyńska Plateau one of the objects of protection are the populations of Ostericum palustre. One of them is the site of Natura 2000 "Lisi Kąt" (Fig. 1) . In terms of administrative division, it is located in the commune of Kcynia and Nakło nad Notecią in the Kujawsko-Pomorskie Province. The geobotanic regionalisation locates it in the Brandenburg-Wielkopolska Division, Noteć-Lubuskie Region, the Chodzież District and Szubin Sub-District (maTuszKiEwicz 1993). It covers mostly private land and a piece owned by the Szubin Forest Inspectorate.
The site covers a side valley going down to the Noteć River valley with height differences reaching 4 E. Krasicka-Korczyńska, T. Stosik, M. Korczyński up to 20 m. It is dominated by peat soils with an underlying layer of lake marl. The morainal hills are the only ones where rusty soils occur, and the locations of Jeziornica, Studzienki and Wisławica are found on sand formations.
The Standard Data Form (SDF) of 2007 lists five nature habitats and as for the plant species provided in Annex II of council DirEcTivE 92/43/EEC (1992), there have been considered a well-preserved population of Ostericum palustre. As part of the works into the protection measures plan launched in 2012, there has been verified e.g. its preservation state and determined further protection prospects. Based on the documentation material collected, there have been presented habitat and phytocenosis conditions of the occurrence of Ostericum palustre at the site of Natura 2000 "Lisi Kąt".
MATERIAL AND METHODS
The documentation material is made up by 14 phytosociological relevés, made following the Braun-Blanquet method in the places of the occurrence of Ostericum palustre in the 2012 vegetation season within the borders of Natura 2000 "Lisi Kąt". The names of the vascular plants have been taken from mirEK et al. (2002) , and as for Bryophytes, the publication by ochyra et al. (2003) was used. Phytocenoses were grouped and presented in phytosociological table according to the report by maTuszKiEwicz (2002) . To present the spectrum of phytocenoses with a share of Ostericum palustre within the entire set there was determined the species group value, considering both the number of the occurrences of respective taxa and their cover factor. For each relevé the Shannon-Wiener species diversity index value was calculated: H' = -Σpi log 2 p i , where: log 2 -logarithm with Euler's number 2, p i = percentage of cover of a given species (ni/N) (krebs 2009).
Based on the Ellenberg's indicator values, habitat indices were calculated: L -light, T -thermal, F(M) -soil moisture, R -soil acidity and N -trophism (elleNberg et al. 1992) .
RESULTS AND DISCUSSION
In 14 phytosociological relevés a total of 104 plant species, including four Bryophytes species was noted. In terms of phytosociological classification, they represent a dozen or so classes. The highest group value is reached by the species representing class Molinio-Arrhenatheretea (60 species), which accounts for more than 60% of all the taxa. There is also a clear share of species from class Phragmitetea with 13 species and the group value at the level of 12.8. The species from class Scheuchzerio-Caricetea nigrae, occurred 18 times, which translates into the index value analysed at the level of 5.5. The other groups of taxa are of little importance and assume the values from 0.3 to more than 2 (Fig. 2) .
The phytosociological relevés given in Table 1 made it possible to differentiate between four phytocenosis patterns. In the community with order Mag- (Table 1 , column 1-6). However, those are the patches clearly overdried and changed as a result of the economic use, which points to a high share of the species representing class Moli nio-Arrhenatheretea, mostly dominated by Festuca rubra. Communities of that type have been often described in literature (FijałKowsKi & chojnacKa-FijałKowsKa 1982 , Bróż et al. 2002 , KrasicKa-KorczyńsKa 2007 , Nobis et al. 2008 , michalsKa-hEjDuK & KopEć 2010 .
The following group of relevés documents phytocenoses with Carex nigra: class Scheuchzerio-Caricetea nigrae, with the most important species being: Carex panicea, Juncus articulatus and Triglochin palustris as well as mosses -mostly Drepanocladus aduncus. One comes across the Early Marsh Orchid (Dactylorhiza incarnata) quite frequently. Ostericum palustre reaches here up to 5% of the cover. The phytocenosis structure is supplemented by a large group of species characteristic for Caricion elatae All. as well as meadows, especially moist meadows, similarly as in other regions (KrasicKa-KorczyńsKa 2007 , Nobis & PiwowarcZyk 2008 .
Phytocenoses with a dominance of species from the alliance of Molinion as well as Filipendulion (Table 1, column 11-13) get formed on the non-used meadow areas, which is seen from a clear share of nitrophilic species, e.g. Eupatorium cannabinum, Urtica dioica and Carduus crispus. Ostericum palustre here reaches the abundance not higher than 5%. Its share in phytocenoses from the alliance of Molinion, e.g. in the association of Selino-Molinietum caeruleae is confirmed by gryNia ( In the site of the Natura 2000 "Lisi Kąt" Ostericum palustre with an inconsiderable share, there was also noted in the community with Carex pseudocyperus, as well as in the patches with Typha angustifolia, Equisetum fluviatile and Galium palustre, representing class Phragmitetea.
Generally the optimum occurrence of Ostericum palustre on considered to be meadow communities from In the Noteć River Valley Ostericum palustre occurs most frequently in the reed-bed communities with Carex nigra, C. acutiformis, C. gracilis, C. disticha (krasicKa-KorczyńsKa 2007), in the community of Poa pratensis-Festuca rubra (KrasicKa-KorczyńsKa 2007 as well as on neglected meadows of Molinietum caeruleae (All. Molinion) with dominant purple moor grass and a considerable share of Laserpitium prutenicum (sTosiK -unpublished). 6 E. Krasicka-Korczyńska, T. Stosik, M. Korczyński 
Comparing the results recorded in the paper with the literature data, one can state that Ostericum palustre in the site of the Natura 2000 "Lisi Kąt" occurs in phytocenoses known from other regions, and the patches it occupies are often much transformed due to an intensive agricultural activity or abandoning it.
The Shannon index in the selected phytocenoses reaches the value of 3.47-4.45. The highest species diversity is shown for the patches representing class Scheuchzerio-Caricetea nigrae where, on average, there were found 30 plant species per relevé. In the communities dominated by high Carex the coefficient is slightly lower and it reaches 3.95, considering 21 species per patch. At the sites overgrowing with purple moor grass it reaches the level of 3.47, and the number of species is lowest and it is six, on average (Table 1, Fig. 3) .
The value of the species diversity index for the sites of that species found in the central Poland ranges from 2.6 to 3.2, with the number of species per patch from 16 to 37 (michalsKa-hEjDuK & KopEć 2010). Generally at the site of "Lisi Kąt" as well as those in central Poland, the patches with a share of Ostericum palustre show a high biodiversity. Comparable results, which vary depending on the type of the community, were also recorded for the meadow communities of the San Valley (TrąBa et al. 2006) . The index, for the meadows used in various ways in the central part of the Tuchola Pinewoods is similar; it is recorded beyond the extreme values, falling in the range of 2. 4-3.0 (sTosiK 2010) .
In terms of the light availability the habitat occupied by Ostericum palustre seems to meet its requirements. In all the communities the light index oscillates around 7, which is at the same time the value attributed to the species. The thermal index, in most cases, is slightly lower than the optimum and it reaches the value of 5. The community with Carex pseudocyperus is the only one where it is higher and it reaches around 6.
The soil moisture index varies clearly. It assumes the lowest value in overdried and transformed-by-meadow-economy patches with Carex acutiformis and C. gracilis (slightly over 6.5), which, however, allows the species for a quite high cover factor value. The value considered optimal is referred to by the calculations made for the phytocenoses marked as B and C (Fig. 4) . Both in Scheuchzerio-Caricetea nigrae and in overgrowing patches from the alliance with Molinion the value of the moisture index exceeds 7.5. As for the reed bed with Carex pseudocyperus, it points to a definitely higher moisture.
The soil acidity index in all the cases rather points to slightly acid soils, although in the case of phytocenoses from groups A and C it clearly moves towards the alkaline reaction.
The habitats of the phytocenoses analysed with Ostericum palustre are mid fertile and in the case of the patches of Carex with Festuca rubra (A) and Scheuchzerio-Caricetea nigrae (B) -poor indeed.
The values of the light and thermal indices only slightly differ from the species habitat preferences (elleNberg et al. 1992) . Also in the range of the habitat reaction the calculated values of the indices confirm the information reported in literature. The soil of the phytocenoses analysed, however, can be determined as, at most, mid fertile and mostly moist (elleNberg et al. 1992 , cZarNa & załusKi 2001 , załusKi 2004 .
In the site of Natura 2000 "Lisi Kąt" one can encounter Ostericum palustre mostly in grasslands far away from agricultural farms. In most cases extensive farming is performed there, which involves a two-time cutting and not too high fertilisation. The patches often neighbour with, created as a result of land amelioration failure, vast All. Caricion elatae and specific reed beds (Fig. 5) . The range of the sites occupied by Ostericum palustre is limited mostly by a gradual decrease in the moisture of the topsoil as well as more intensive farming on the plots located higher. A threat is also posed by the habitat fragmentation, resulting from irregular use of respective surfaces and, on the other hand, sporadic ploughing-in, under-sowing, rolling and FYM fertilisation.
At present the population of Ostericum palustre in Natura 2000 "Lisi Kąt" site is estimated as about 35,000 individuals in the area of 342 ha. The species occurs sometimes with a quite high cover factor, reaching a dozen or so or more percent. Usually, however, it records a few-percent cover in the phytocenosis (Table 1) . One can assume that the population, in the case of maintaining the agricultural activity, excluding aggressive measures (ploughing-in, herbicide treatment), is not threatened, which should be enhanced by the new Rural Areas Development Program and following the Protective Measures Plan of the site of Natura 2000. 
CONCLUSIONS
The site of Natura 2000 "Lisi Kąt" PLH040026 protects a large population of Ostericum palustre. On average there are almost 100 individuals of that species per ha.
The phytosociological studies have made it possible to determine phytocenoses where it occurs. Those are mostly the communities known from other regions, such as patches of the alliance of Molinion as well as phytocenoses frequent in the Noteć Valley, as Scheuchzerio-Caricetea nigrae and reed beds with Carex acutiformis and C. gracilis. Sporadically Ostericum palustre are met in the community with Carex pseudocyperus.
The species diversity of the patches with Ostericum palustre reaches a high level in the site of "Lisi Kąt", especially in the case of patches with Scheuchzerio-Caricetea nigrae, where it reaches up to 4.45 for 30 species per patch.
In most cases, defined with the indicator values, the features of the habitat occupied by Ostericum palustre in the site of Natura 2000 "Lisi Kąt", confirm the species habitat preferences reported in literature. Ostericum palustre prefers mid fertile and moist soils.
